Alterations in hippocampal neurogenesis following traumatic brain injury in mice.
Clinical and experimental data show that traumatic brain injury (TBI)-induced cognitive changes are often manifest as deficits in hippocampal-dependent functions of spatial information processing. The underlying mechanisms for these effects have remained elusive, although recent studies have suggested that the changes in neuronal precursor cells in the dentate subgranular zone (SGZ) of the hippocampus might be involved. Here, we assessed the effects of unilateral controlled cortical impact on neurogenic cell populations in the SGZ in 2-month-old male C57BL6 mice by quantifying numbers of dying cells (TUNEL), proliferating cells (Ki-67) and immature neurons (Doublecortin, Dcx) up to 14 days after TBI. Dying cells were seen 6 h after injury, peaked at 24 h and returned to control levels at 14 days. Proliferating cells were decreased on the ipsilateral and contralateral sides at all the time points studied except 48 h after injury when a transient increase was seen. Simultaneously, immature neurons were reduced up to 84% relative to controls on the ipsilateral side. In the first week post-TBI, reduced numbers of Dcx-positive cells were also seen in the contralateral side; a return to control levels occurred at 14 days. To determine if these changes translated into longer-term effects, BrdU was administered 1 week post-injury and 3 weeks later the phenotypes of the newly born cells were assessed. TBI induced decreases in the numbers of BrdU-positive cells and new neurons (BrdU/NeuN) on the ipsilateral side without apparent changes on the contralateral side, whereas astrocytes (BrdU/GFAP) were increased on the ipsilateral side and activated microglia (BrdU/CD68) were increased on both ipsi- and contralateral sides. No differences were noted in oligodendrocytes (BrdU/NG2). Taken together, these data demonstrate that TBI alters both neurogenesis and gliogenesis. Such alterations may play a contributory role in TBI-induced cognitive impairment.